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Vaporized Eormaldehyde Treatment
of a Textile Mill Contaminated With
* Bacillus anthracis

Lowell 8. Yourg, MD; Jemes C. Feeley; and .
Phdips Bmhman MD, Adnntn B
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8 serious snvironmentsl harsrd s textie mills
whers mpored raw gosl heir is used, Whils @

‘ plant in which haircioth had Besn procuced was
" being ocomveried for synthetic fiber peoduction,

< formaldeirgds vapor was introduced inio the sasled

Bbuikdings st s final concentration of 1.38 4o 1.82

;. mifeu ft {18 1o 21 mg/liter). Pretreaiment rates
" of surisce contaminstion with ‘snthrax spores

wers 37% In the initial processing srea and 12.8%

_ .in tha spinning area. Conamination dropped to

8% and 1% immedialely -after formaidehyde

" trestment, and to 1% and O six months later. Test
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suspensions of 8 anthrscis spores placed in the

- plant befors it was treaisd showed 99.998% lose
" of viability and mcovery of ail baclarial Korz had
“been reduced fenfold to 100-fold sfler treatment.

" Durni THE PAST 20 yeans in the -

United States, most cases of cutaneous or

* iphalation anthrax in humans occurred in

associstion with textile mills in which raw
goat hair imported from countries where

- anthrax is enzootic was utilized.! Goat hair
. processing causes sxiensive environmental

contamination with anthrax “spores, ‘especial-
ly in the early stages of manufacturing oper-
ations. The initial processing areas are

where anthrax spores are most frequently
_recovered from surfaces and where most of
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Bactarial Dissasss Branch,
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1962uducedﬂmmnua!!nctdmofhmn
-anthrax in the United States to only a few
cases per year.! However, the environmental
huzard obviously persists in these mills, ne-
cessitating annual booster imommizations for
all who work in them and occasionally pos-
ing a lethal threat to persons who live or
work nearby.? -
OnemillinthaSouﬂxeastthathadpm-
duoed. hair cloth exclusively from goat-hair
fiber and where numerous cases of human
cutanecus anthrax had occurred suspended
operations In April 1967, Eight wonths later
a new management decided to produce syn-

- studies with primates carried out at this

plantt before 1966 had shown that it was
heavily contaminatad with B aathracis, Ex.
tensive cleaning and renovating operations

.vwere planned bacause of the known persis-
«tenca of spores of this erganizsm. The Bacteri.

al Diseases Section, Epidemiology Program,
National Communicable Dissase Center
(NCDC),  recommended gaseous disinfec-
tion with formaldehyde vapor, preceded and
followed by environmental sampling studies

for 'B gnthracis, a3 & principal step in the

renovating operations. Thus, the sffectiveness
of this technique with large industrial areas
:could ba measured, and data on the persis.
tence of anthrax organisms would be used to
make recommendations on continuing an-
‘thrax immunjzation, -

" Nature of the Cleaning and

- Decontamination

- Operations and Survey Dates
The mill is similar to the plent described
by Dahlgren at al? There are three princi-
pal manufacturing areas, consisting of three
- separate brick buildings for (1) carding,
where fibers are cleaned, sortad, and drawn
= into & thick loose rope, (2) spinning, where
thumpehlpunmtot}uudlmdwomd
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102 FORMALDEHYDE AS DECONTAMINANT—YOUNG ET AL

Recovery of Bacilivs Anthrecis in Relation 1o fummaoﬁydc Vaporizastion

Survey 1 Survey 2 Survey 3
Now &, 1987 Déc 6. 1967 Sent 24, 198
Setore Formaidanyad® Aher Formgidenhyde 5 Mo of New
Quiiding Vaporization Vaporization Production
Carding area 16/43% (37X 8/100 (8% 1/100 (1)
Soinmng and reiated
areas 7/56(12.5%): 1/100 (1% 0/100 (0%)
‘Weaving and related
areay 31/43 (.9%) Not resamoted Not resameled

* Numbers on lafl of virguia \ndicate the numbdaer of potitive surtace swabs: those om nght,
total numpar ot surface swaos tanan in the pulding.

+ A < 0.008.
& <001,

Resuits of the cuiture surveys are sum-
marized in the Table.

The percent of positive recoveries is ex-
pressed in terms of number of culture plates
showing one or more colonies of B anthracis
relative to the total number of swabs taken
in a given building. The reduction in con-
tamination was highly significant in both
the spinning (P < 0.01) and carding build-
ings (P < 0.0005).

These data do not take into account any
quantitative differences in the number of B
anthracis organisms per positive swab before
and after formaldehyde treatmnent On the
first survey, very heavy contamination of the
carding machinery was notad, eg ons swab
yielded 89 B anthracis colonies. After sxpo-
sure of the working areas to formaidehyde
there was marked reduction (tenfold to
100-fold) in the recovery of ail bacterial
flora, and the positive platea from the second
and third surveys had only an occasional B
anthracis colony. The one positive recovery
of B anthracis (& single colony) in the final
survey came {rom a window sill. All samples
taken from machinery and active work areas
after formaidehyde exposure were negative.

Twenty-four piatss containing approxi-
mately 100,000 spores of an avirulent an-
thrax strain were piaced at various points in
the spinning room before treatment. After
being exposed to formaldehyde for two days,
three of these each contsined two colonies;
the other 21 were sterile,

Comment

(aseous starilization has been the subject
of a comprehensive review by Phillips.* As
outlined in his monograph, the only conceiv-
able alternatives to formaldehyde wouid
have been the use of ethylene oxide or 8-pro-
piolactone. Both have the significant disad-

vantage of being toxic, vesicant compounds
for which there are no commwerciaily avail-
able devices for large-scaie dispersion. Eth-
yiene oxide demands an exposure time of up
to a day, and the area must be tightly sealed
because of the compound’'s explosive flam-
mability. The plant in question could not be
made airtight

The agent A-propiolactone is effective,
rapidly sporicidal, and has been used suc.
cessfully to decontaminats large enclosures
in matter of hours.” However, 3-propiolac-
tone has besn shown 0 be carcinogenic for
certain animais.® Whils proof of this effect
in man is lacking, this evidence plus its
known irritating effects on contact or inhala-
tion resulted in reluctance to wse it in this
Iarge-scale operstion. Vaporizad formalde-
hyds was selectad for this stady because
besides bdng snnph and safs to use, it is
relatively inexpensive,

The bactericidal and sporicidal qualities
of formaldehyde have long bsm appreciat-
ed! Raw wool and goat hair com-
ing into the British Isles ifrom areas where
anthrax is indigenous is trested with for.
maldehyde befors it leaves the dock. Simi-
lariy, dock facilities at certain US harbors
and trucks used to transport imported raw
goat hair to mills are periodically fumigated
with vaporized formaidshyde. To our knowl-
edge, however, large-scale decontaminstion
of a manufacturing complex, such as this
mitl, with vaporized formaldehyde has not
been reported, or for that matter has gasecus
decontamination of rooms of the size (aver-
aging almost 300,000 cu ft) treated here.
This study shows that such a2 procedure
coupled with cleaning operstions signifi-
cantly raduces B anthracis contamination,
as measured by surface sampling techniques.

Vaporization of [ormaideshyde was car-
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CHAPTER Anrhrax . Phillo S. SBrachman
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Anthrax, a zoonotic disease, has an interesting history dating
from biblical times. Although not cumrently a major public
health problem, it has been 2ssociated with focal, devasuring
epidemics; it has played a significant rols in deveiopmental
microbiology; and was the first disease associated with its etio-
logical agent. Development of specific and nonspecific pre-
ventive measures has resulted in 2 decline in incidence 3o that
today anthrax occurs sporadically except for an occasional re-
port of an epidemic and in a few counmies where it remains
endemic. The humian disesss appears in tiree forms. In the
United States, approximately 935 percent of the cases are cu-
taneous anthrax and the remainder are inhalation anthrax: gas-
wointestinal anthrax cases are reported from other countries,
in some mors comumonly than inhalation cases. Synoayms for
anthrax include charbon, malignant pustule. Siberian ulcer,
malignant edema, splenic fever, milzbrand, wool-sorter’s dis-
ease, and ragpicker's diseass.

PARASITE

Bacillus anthracis is 2 gram-positive, spore-forming, nonmo-
tle bacillus (1 to 1.3 um by 3 to 10 wm) that grows at 37°C
on ordinary laboratory media (]). Growth may be aoted after
8 10 12 h and becomes characteristic aftar 18 to 36 h of in-
cubation, rtvealing round, convex, grayish-white colonies 2 to
5 mm in diameter, which may thow comma-shaped cucthoot-
ings. Colorual tenacity, which is typical of 3. anrhracis, may
be demonstrated by drawing the inoculating loop through the
colony: the disturbed part shouid stand perpendicular to the
surface of the agar and resemble beaten egg whites. Gram-
stain preparadon of ardficial media growth reveals gram-posi.
tive, squars-ended rods in long, parallsl chains, Spore stains
demonstrate ceniral or paracentral sporss tiat do oot proguds
beyond the oulline of the baciilus, Diroct fuorescent-antibody
staining of organisms grown on bicarbonate agar in 1 5% CO,
atmosphere (2] and bacteriophage testing may be used to con-
firm the idennfication [J]. Agar-grown cells suspended in sa-
lins inoculated subcutaneously or inwraperitoneslly into guinea
pigs, mice, or rabbits will causs death of the animai in from
24 © 72 h. Autopsy reveals evidencs of general toxicity and
bemorrhages in multiple organs. Animals inoculated subcuta-
neously wil demonsmate subcutaneous gelatinous bemorrhagic
edema at the inoculation sits in additon to general toxemia, If
broth cultures are used to producs the inoculum, in order to
avoid nonspecific deaths, the organisms must be cenmifuged.
washed, and resuspended in salins before being inoculated into
arumals.
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In the oropharyngeal form, the initial lesion may be in the
oropharynx or the organisms may be transported through e
oral mucosa o the tonsidlar or cervical lymph nodes, whare
they germinare, muidply, and produce toxin. The resuitast
lymphadeaitis and associated edema may be sc massive a3 D
compress the respiratory passages.

Meningitis

Meningitis may be secondary to any of the above forms of
anthrax infection. It results from hematogenous spresd of be-
cilli from a primary focus. Rarely, a primary focus cannot be
identified.

Toxin

Virulence of Bacilius anrhracis is determined by a toxin and
by capsular material, each coded by a different plasmid. The
toxin consists of three components: edema factor, lethal factor,
and protective antigen (4]. In human dissase, sterilization of
dssuss with antibiotics may reduce the severity of the illnes
but the clinical course will continue une] the wxin in the dody
has beea metabolized or otherwise inactvated.

CLINICAL DISEASE
Cutaneous anthrax

Cutanecus anthrax usually occurs on exposed pars of the body,
such as the face, neck, or arms. After an incubation period of
1 to 10 days (commoniy 2 o § days), a round, small, pruritic,
painiess papule approximazely 1.0 cm in diameter, is seen =
the site of inoculation. Within several days a smail vesicls, o
a ring of vesicles, develops, surrounded by 2 small ring of
erythema and ilight, nonpitting edema. If anitipls vesicles are
present, they coalesce to form a single large vesicle. Thems
may be !ymphangits and regional lymsphadenopathy. Shordy
thereafter, hemombage occurs at the base of the vesicle. The
vesicie ruprures, discharging clear to slightly yellow serom
Buid conaining 3. anrhracis organisms. Deneath the vesicls
is a well-demarcated, depressed uicer crater, the base of which
is covered with a daveloping black eschar. Over the next week
as the eschar dries, it slowly separates from the surrounding
dssue. The ulcer slowly granulates, leaving a small sear.
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Gastrointestinal anthrax

Gastrointestinal anthrax has an incubation period of 2 to §
days. The initial sympwoms of the abdominal form are nauses,
vomiting, anorexia, and fever. As the diseass progresses, sig-
nificans abdominal pain develops and hematemesis and bloody
diarthes may occur. In some cases symptoms are severs and
the patient appesrs to have an acute surgical abdomen. Ascives
may be demonstrated on physical examination. Progression of
the diseass leads 10 toxemia, cyanosis, thock, and death, which
may oceur 2 o § days after the onset of the clinical disease.
There has been 1 report of deaths occurring in less than 2 days
after onser of the first symptoms (personal communication),

In oropharyngeal anthrax, the patient develops fever, ano-
rexia, submandibular edema, and cervical lymphadenopathy
{8]. In some reports acute inflammatory lesions resembling
cutaneous lesions are described in the oral cavity involving the
posterior pharyngeal wall, the hard palate, or tonsils, The
edema of the cervical area may become 3¢ extensive that there
may be encroachment of the oral passageways causing diffi-
culty in breathing.

Therzpy of gastointestinal anthrax is the same as for inhal-
adon anthrax. Additdonally, wetracycline ! g/day intravenously
has also been reported to be effective. The fanality ram for
gaswointsstinal anthmmeedrso-pumr"—

Meningitis

Anthrax meningitis symptomatically resembies other forms of
acule bacterial meningitis. Therapy should be the same as for
inhajation anthrax.

Immunity

Serciogical studies suggest that immunity develops after clin-
ical disease and persisu for 2 number of yoars. Reinfections
have not been confirmed. There is soms evidencs to support
the development of subclinical infections (9].

LABQRATCRY DIAGNOSIS

Laberatory diagnosis of cutznecus anthrax is made by culturing
the vesicular duid on ordinary laboratory media. [ iphalation
anthrax, sputum may be cultured: however, unless them is
secondary antirax preumonia, cultures are negative. In gas-
gowesunal andirax, vomicus or fecal material shouid be cul-
fured: i anthrax =emngitis, cerebrospinal fuid should be ex-
armuned. [n all forms of the diseass, blood cultures may be
posiave, Fluorescent antibody smining aad/or bacteriophage
wstng o2y be used o confirra the ideadfication of 3. antkra-
cis. Serology can be used to demonsoas exposure to 3. an-
thracis. The indirect hemagglutination test has been used but
a more sensitive tesz is the ELISA twst [10.]]]. A recem
development is an clectwophoretic-immunocansblots method
(211.
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EPIDEMICLOGY

Anthrax cases are clastified a3 either industrial or agricuiberally
acquired [14], In the United States, industrial anthrax accounts
for approximately 30 percsot of the cases. I other countries,
agriculrural anthrax is usually more common. An occasionsl
case has been reported in which the source of infection s not
discernible.

In the United States, the invoived industries process im-
ported goat hair, wool. skins and hides, bones, and booemeal.
Occasionaily, the source of infections may beé a commercial
groduct such as animal yarn or novelties made from skins,
hides. or animal hair that have not been properly disinfecwed.
Cases sormetitmes occur among labaratory persomnel,

Agricultural cases result from conmet with carcasses of an-
imals that have died of anthrax. [nadvertent inoculation of
animal vaccine has besn repored (but not documented) to
cause cutaneous anduax.

The route of transmission of cutaneous anthrax is primarily
by direct contact, though occasionally indirect contact may be
involved. Inhalation anthrax resuits from airborne transmission
of organisms released into the izir from equipment used to
process the animal products, primarily goat Rair or wool. Gas-
gointestinal anthrax resuits from eating inadequately cocked
contacugated food, most often, mest.

The majority of cases are sporadic though occasiomal epi-
demics occwr. In the United States the last epidemic occured
in 1957 and involved nine employees in & goat-hair processing
mill: four were inhalation and Ave cutsneous cases [15). All
were Ticed to contact with & singls batch of imporsd goat
hair that appeared v be more heavily contaminamd with 5.
anthracis than normal. During recent years, occasional epi-
demics have been reported in other countries, usually relsted
to outbreaks of animal anthrax. An extensive epidentic
curred in Zimbabwe, which began in 1979 and by 1985
ibated; however, cases continue o oceur, which may
the endemic occurrence. It is estimated that more
cases, primarily cutaneous anthrax, have a
{16].

Agriculturally rejated human cases parailel the exismacs of
anthnax in the animai popuiaton. Bacillus anrirociy spores are
tnown for their resistance (o chemical, physical, and saviron-
mental factors. They are reported to persist in nature for years,
though this has not bean proven under natural conditions. An-
Jrax disaicts may represent areas in which contamination per-
sists for many vears or areas Gwd are reinfected at regular
intervals by animals or other sources. Thess anthrax districts
Tequenty concain alluvial soil with a pH of greater than 6.0.

Human-ro-human or insect uansmission has ot been
=roven.

PREVENTICN

Primary prevention of anthrax in humans involves controlling
the disease in animais and preventing contamination of their
products. This can be accomplished by practicing good mimai
husbandry, including inmumzation of animais at regular in-
wervals using the Steme sqain vaccine and properly disposing
af contaminated carcasses by means of deep burial or compiewe
samenatien. Amumai products that are shown (o be conwami-
=ated should Se decontaminated with formaldehyde, ethylene
cxide, pressunzed steam, or gamma uradiaton; they may also
e discarded by bunal or by incineration in a manner that does
Tt resull in o ramiamunation 2f the envionment.

AR100012
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Anthrax

PHRLIP S. BRACHMAN

Anthrax, a toonotic disease, octurs in theee foraw in
humans: culaneous, accoundng for $3% of ases seen
in the United States; inhalation, accounting for $%;
and gasiroiniestinal. which has never been reporied

1in the United States. The breakdown of cases
throughout 1he world s probably similar; the few
gasirointestinal cases reported have occurred in Asia
and Africa. Meningits and septicernia may be compli-
cations of any form.

ETIOLOGY

Beaibu anthrecs is a gram-positive. nocsmoslie, cap-
substed bacitlus (1=1.3 am X 3=-i0 umj el pro-
duces central of parscentral oval spores wiich do not
cause sigruficant sweiling of the rods. 1n smeass from
grownh on ordinary artficial mediuem, the bacilll be
in long, parslid chains. In dinical specmeng, they
occur singly or in shorn chains consaining rwe e shree
square-ended or slightly rounded bacill st see en-
capsulated. A specific luorescens antbody cojugate
stain ihe bactens dnitlandy.

The spores are formed under acrobic camdisions,
a1 they arc relauvely resistant 1o destractiem by dis-
infectants and heaw They reportedly persin fay years
in the smil and in some animal producs.

On ordinary cuiture mediums mch 29 mptrient
ager. after |8 hours st 37°C, colonies are rowmd. ap-
proximasiely 5 mm in diameter. gray w white. siigihly
rongh-wextired, and with » ground-glays sppeasance.
Comma-thaped cutgrowtns may project bom the
cdge of the colony {Mmeduss hesd or comet tall). Addi-
oagily. on $% shieep biood agst, colonies ase oon-
hemaoiyuic.

The coionies of 5. amkracs sv venaches: i an
Inocuiating ocedie js drywn trough 2 culuay. Lhe
Jdisturbed reg up like besien cpg whites.
Capiule production may be hefphal w0 presempave
idenuficauon in laborssories thal do aot have special
reagents; ! cultures are grown under increswed car-
bon dioxide concengradon on
mediums smoath, mucoid colovies result with J. an-
Vrnte, TV Ihe TVOIORIRS 8 €. 00 Lk up vogclalive
3. anraracs. Lysis of isolates by s speciiic santhrax
gamma Lactenophage may be used to idemeidy 8.
Jnrhracs ientauvely. Laboraiory mice and gumes pigs
Jie 210 5 days aiter inoculation wnh an sges-grown
suspennon or washed broth cullure of 5. swhrens.

EPIDEMICLOGY

The average number of cases of anthrax mported
annuaiiy in (he United States has declined o 127
(1906=192%) 10 0.7 (I977=1(968) IFig. L13~1). OF
the 23] cases reporied berween 1953 and 1986, 20

were {atal,

Kl
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sions—man frequenddy In the werwmingl lleum or ce-
cum—iha1 may lead 10 hemorheage. Exiension to
regionai nodes may ocTuL

Oropharyngeai anthzax iollows erury of spores of
B. anthraas ihrough the oral rmucoes. Following de-
pasition tn cervicsl {ymph nodet. the spores germ-
naie. multiply. and produce toxi, csunng inflamma-
tion of the infected ares. local edema, and toxemia,
The edema may be so scvere tha obstrucuon of the
traches results.

Becilus anthrecy producer 3 pisrmid-medisted
1oxn congisting of Lhree CompoOnems: proleclive antl-
gen, lethal (actor. and edema (scme. The virulence of
B. anthrecs s determined by two factors tha are
mediated by different plasmids: capsular material and
onin.

MANIFESTATIONS

Cutansous Anthrax

After an incubation period of 110 7 days {usuaily 2-%

days). 2 smail papule develops; the papule progrexses

10 a vesicle over the next few days. The inldai lesion

may consist of a smail ring of vesides that coalexce 1o

form s single large vesicle, Erythana and nenpitting

edemns may surround the veside. The initial rymplom

is usually pruritis wihouy paia. The vesicular (huid is

clear or slightly serous-colored. and initally consains

large number of organisms. When the vesicle is rup-

tured, & tharp-wailed, depressad uicer cTater with 4 -

black e3char deveioping in the cemser s revealed (Pig. I:,’,JS e

113=2A}, ' -
There may be miki systemic sysapioms, s degree or

o of fever. malaise. and orcasionally reglonal

lymphanpitis snd lymphadenopathy. Purther pro-

gression 1o general ioxemia and sepOcemia iy rare.
The typical eschar. when fhally developed 7 0 10

dl'fl afier onset. is round and | an to 3 cm in disme-

ter (Fig. ) 13=18). With no secamdary infecton. the /

cdges begin 10 l!p.l'lllu f!B;l‘ the craier. !m:;

the eschar loosens and fails ol Healing conunues

sranuistion. resuiling in scar damse. - @

Lesions occur pamarily oa exposed pans of the . F{ 12 _~
body. such as the face. neck. and armrs (Mg 113-3). C -
Rarely, muitiple, simulisncously evoiving cutanegus
lexions have deen reported. Thesy probably are the
remait of simultaneous muitiple looculatons
Lesions in the periorbital sres are frequendy sssoci-
ated wih extenve edemas tha mey involve the eniire
lace. extend down to the nect and upper chew, and
impinge on the traches. Similarly, lesions of the neck
and upper chest may also give rise 10 exiengive cdema
of the surrounding tssses.
“Mallgnam cdema’ is the wrm used 10 describe
cutaneous anthrax associaed with significant local
reactions such a3 muitiple bullse, extenuve ederna.
induration. and with sysiemu iliness resulung from
general toxermua.

Inhalson Anthrex

Inthaistion anthrsx hes a biphasic clinical pactern: the
nitial stage begins alter an incwhaton petiod of 1 10 3
days a3 a nonspeafic ilness with malaise. [adgue.
myaigis. muid fever. nonproductive cough, snd. infre-
quenuy. » reruation of preconfial oppretsion. Rhon-
chi may be heard. The lilness & Svquently dlagnosed
41 » rempirsiory infection. Withim 3 10 4 days. fymp-
lomt May improve, but 00n the seecond nage is her-
alded by the sudden developmem of severe respira-
lory Jdistiess. with Jyspnies. cymnosis. suridor. and
profuse diaphorems. Subcutasegus cdema of the
<hest and neck mav deveiop. The puise. respiratory
tate, and 1emperature are ¢levaied. There are moist.
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tests. The ELISA 1est should be run on two specimens
of serum collecied approximately 4 weeks apan. if 2
significan uter, or a rise in oter, is found, the electro-
phoretic immunowransbiol est thould be performed
for confirmauon. This 1est idendfies anibody 10 the
proteciive protein sndgen and/or lethal {actor pro-
win, If these proteins are identifled. the specimen is
considered poniuve.

In anthrax memngitis. B. snrhrany hay aiways been
recovered from the cerebrospinal Juid.

PROGNOSIS

Cutaneous anthrax, uncrested, results in death in 10%
o 20% of casey; with effectve andmicrobial therapy.
fewer than 1% of patients will die. Regardless of the
kind or intensity of systemic snumicrobial therapy.
culancous lesions progress through the classic
changes. Adequate snuimicrobial therapy, however,
reduces local reactions, such a3 edema and erythema.
A scat. proportionsl in size (0 the cutaneous lesion,
will develop. Protective immunity appeasrs lo resull,
although there are reports of patients who have had
1w culancous infectons, years apar. Io none of
Lthese patients was there laboratory confirmauon of
both infections.

Inkalation archrax is virruslly always (atal, cven
with antuibacierisi therapy,
":‘-#pinumul anthrax iy associated with a 25% o

atality rate
case~fawuality rato in cases of anthrax men-

ingids i giso highu although noafecal cases ane occs-
sionally reponed.

Because antibudy incresses have been found in
empioyees of goat hair mills who have no hinory of
arahrax, subclinical infectsons st Ocour-

THERAPY

Culiures musi be taken within 24 hours of stardng
Iteaument for anthrax because specific thetapy may
inhibil the Tecovery of 5. sashrans. The drug of choice
in culanepus anthrax is peniciilin. In mild disease.
perorsi trestment wath potassium penicillin V is suits-
hie (30 mp/kg body wudey, PO, In lour equal por-
tivns. é-hourly, for $-7 days). With exiensive iesions
ur in systerrug illness, procaine penicillin G (1030
mg |31.200-44.50C urvisj/kg body wvday, (M. in
1w equal parmons. | 2-houriy, for 5-7 days) shouid
L used. Many ouher sgents sre also effective, incud-
ing tetracycline {t3-20 myg/kg body widay, PO, in
four equal pornons. 6-hourly. for 5—~7 days).
Excision of cutaneous lesions is not recommended
because 1t may iead 10 an inenmncation of the symp-
1oms and posubly (o (e spread of infecuon. The local
applicaiion of cintmenss conisining ancmicroblais
has ne effect. The cutancous legons should be kept
clvan and covered: soiled dressings shouid be bagred
nn polveihviener und incinerated. U hospuadizea,
the patient shouid be handled with drainage/secre:
tigh precautions. Glucosieroids (systemvcatly) «are
said 10 reduce sigruficanily the mocbidity and mortai-
ity df severe culaneous arwhrax (maligham edema).
The therapy of inhailsuon anthras iy based on em-
pirical knowiedge and extrapolscion from arumai ex-
penmenuy. Massive doses of peruallin G by intra-
venous injection ( 50 myg {50,000 units)/kg body wt as
2 loading dose given in the £re howr, with & meinie-
nance dosage of 200 mg {310.000 unhisi/kg body wv
Jay) thuuid be used. Surepiomydin (7-1% mg/kg body
wie af & losuing Jose and | 3~30 megrkg body widay a3
the maintenance dose, 1V-—i0 assure sdequate can-
centrauons 10 the blood) may 8is0 be used. Speaific
andioxnin mayv oe uf vaiue: however. there I3 no do-
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